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(54) TiUe: SOLUBILIZING AIDS IN POWDER FORM FOR SOLID PHARMACEUTICAL PRESENTATION FORMS 

(54) Bezeichnung: PULVERFORMIGE SOLUBILISATIONSHILFSSTOFFE FOR FESTE PHARMAZEUTISCHE DARREICHNUNGS- 
FORMEN 

(57) Abstract 

The invention relates to additives in powder form for use in solid pharmaceutical presentation forms. Said aids contain a 
pharmaceutically acceptable polymer and a liquid or semi-solid surface-active substance with solubilizing action. 

(57) Zusammenfassung 

Das Verfahren betrifft pulverfOrmige Hilfsstoffe zur Verwendung in fcsten pharmazeutischen Darreichnungsformen, enthaltend ein 
pharmazcutisch akzeptables Polymer und eine fltlssige oder halbfeste solubilisierend wirkende oberfiachenaktive Substanz. 
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SOLUBILIZING AIDS IN POWDER FORM FOR SOLID PHARMACEUTICAL PRESENTATION FORMS 

5 The present invention relates to excipients in powder form with 
high density of loading with solubilizing surface-active 
s\ibstances for use in solid pharmaceutical presentations r 
comprising a pharmaceutical ly acceptable polymer and a liquid or 
semisolid solubilizing surface-active substance. 

10 

The rate of dissolution of many active ingredients of low 
soliibility in water can be increased by mixing with polymers such 
as, for example, polyvinylpyrrolidone. The mixing can take place 
for example by trituration, melt extrusion of polymer /active 

15 ingredient mixtures, coprecipitation, spray-drying of 

polymer/active ingredient solutions or granulation of active 
ingredient /polymer inixtures in a fluidized bed or by wet 
extrusion. However, the rate of dissolution and the 
bioavailability of such polymer/ active ingredient mixtures is 

20 often inadequate. 

It is generally known that the rate of dissolution and the 
bioavailability cein be increased by adding a surface-active 
substance. 

25 

For example, US-A 5,834,472 discloses that it is possible to 
increase the bioavailability of a specific antifungal agent by 
use of a nonionic surface-active substance. 

30 WO 93/11749 describes a process for producing solid dispersions 
of active ingredients of low solubility in water, in which 
firstly the active ingredient and polymeric carrier are mixed, 
and this mixture is then granulated with a solution of a 
surface-active substance in a fluidized bed. The resulting 

35 granules are then extruded using an extruder with a heating zone, 
followed by grinding and processing to drug forms. 

However, many surface-active sxibstances with solubilizing 
properties are liquid or semisolid. Solubilizers of these types 
40 are generally employed in formulations intended to be used for 
filling hard or soft gelatin capsules, or in solutions for 
intravenous or oral administration. 

However, the use of such solubilizers in amounts of more than 10% 
45 by weight, based on the taiylet weight, which are relevant for 
solubilizing active ingredients of low solubility gives rise. 
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because of the weixy consistency, to problems concerning the 
processability of the f ormulations - 

It is an object of the present invention to find a procedure 
5 which permits larger amounts of liquid or semisolid solubilizing 
surface-active substances to be employed without disadvantages 
for the processing technique. 

We have found that this object is achieved by an excipient in 
10 powder form, comprising a pharmaceutically acceptable polymer and 
more than 10 and up to 50% by weight, preferably 15 to 40% by 
weight, particularly preferably 20 to 30% by weight, based on the 
total amount of the excipient, of a liquid or semisolid 
solublizing surface-active sxibstance. 

15 

Liquid or semisolid means for the purpose of this invention that 
the surface-active substeuice is liquid at 20**C or has a drop point 
in the range from 20 to 60**C, preferably 20 to SO^C, particularly 
preferably 20 to 40**C. The surface-active substance preferably has 
20 an HLB (hydrophilic lipophilic balance) in the range from 2 to 
18, particularly preferably from 10 to 15. 

A compound from the following nonionic classes is suitable as 
surface-active substance: 

25 

Polyoxyethylene/polyoxypropylene block copolymers (poloxamers) 

Polyethylene glycols with average molecular weights in the range 
from 300 to 6000 

30 

Saturated and unsaturated polyglycolized glycerides like those 
known, for example, \inder the brsind names Gelucire® or Labrafil® 
semisynthetic glycerides, fatty acid esters or ethers of fatty 
alcohols 

35 

Those particularly suitable are thus ethoxylated sorbitan fatty 
acid esters such as, for example, polyoxyethylene 20 sorbitan 
monolaurate, polyoxyethylene 20 sorbitan monopalmitate, 
polyoxyethylene 20 sorbitan monostearate, 
40 polyoxyethylene 20 sorbitan monooleate, polyoxyethylene 20 
sorbitan tristearate, 

polyoxyethylene 20 sorbitcin trioleate, polyoxyethylene 4 sorbitan 
monostearate , 

polyoxyethylene 4 sorbitan monolaurate or polyoxyethylene 4 
45 sorbitan monooleate. 
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Also suitable are sorbitan fatty acid esters such as, for 
example, sorbitan monolaurate . 

Preferred solubilizers are products of the reaction of varying 
5 fiunounts of ethylene oxide with castor oil, hydrogenated castor 
oil or 12-hydroxystearic acid, 

for example polyoxyethylene glycerol ricinoleate 35, 
polyoxyethylene glycerol trihydroxystearate or PEG 
660-12-hydroxystearate (polyglycol ester of 12-hydroxystearic 
10 acid with 30 inol% of ethylene glycol) . 

Macrogol 6 cetylstearyl ether or macrogol 25 cetylstearyl ether 
are likewise suitable. 

15 Particularly suitable pharmaceutically acceptable polymeric 
carrier materials for the excipient according to the invention 
are water-soluble polymers. Preference is given to homo- or 
copolymers of N-vinylpyrrolidone with Fikentscher K values of 
from 12 to 100, preferably 17 to 30, for example 

20 polyvinylpyrrolidone, copolymers with vinyl acetate or vinyl 
propionate such as, for example, copovidone (VP/VAc-60/40) . 

Also suitable are polyvinyl alcohol, and polyvinyl acetate which 
may also be partly hydrolyzed. Acrylate polymers of the Eudragit 
25 type are likewise suitable, 

Suitcdble polymers are also cellulose derivatives such as alkyl- 
celluloses, hydroxyalkylcelluloses or hydroxyalkylcelluloses, for 
example ethylcellulose or hydroxypropylcellulose. 

30 

The excipients can be produced in various ways. Thus, for 
example, the solubilizer can be added to a solution of the 
polymer, and the solvent can then be removed. Suitable solvents 
are, in particular, water, but also ethanol or longer-chain 
35 alcohols such as isopropanol, propanol, butanols or else acetone 
or mixtures of such solvents. Spray-drying is the preferred 
drying process. 

The excipients can also be produced by greuiulation processes 
40 known per se, such as, for example, fluidized bed granulation, in 
which case a liquid phase containing the solubilizer is sprayed 
onto the solid carrier. 

The excipients in powder form cein also be produced by melt 
45 extrusion in the absence of solvents. During the melt extrusion, 
the liquid solubilizer phase can be metered into the extruder 
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continuously or batchwise. The melt thus obtained ceui be 
processed to powders in various ways. 

Thus, the extrudate emerging through a die or breaker plate can 
5 be granulated by conventional techniques, in particular the 

hot-cup technique, and, where appropriate, also ground. The melt 
can also be extruded through the open extruder head, likewise 
resulting in pellets. The solubilizer-containing excipient can 
also be compressed to tablets by calendering and then be ground. 
10 The grinding may additionally take place in the extruder, or 
granulation can take place in so-called roll mills. 

If desired, the soliibilizer-containing powders according to the 
invention may also comprise other excipients, for example flow 
15 regulators, dyes, mold release agents, fats and waxes, 

dis integrants, bulking agents and other conventional tablet ing 
excipients such as, for example, sugars, sugar alcohols or starch 
degradation products . 

20 The powders according to the invention are free-flowing and 
preferably have particle sizes of from 10 to 1000 |i. 

They can be processed without restriction for producing solid 
forms which can be administered orally, such as tablets, 
25 microtablets, sachet fillings, effervescent tablets, suckable 
tablets, pellets or pastilles. Such forms can be produced by 
conventional pharmaceutical processes such as melt extrusion, 
tableting by compression or paste extrusion with subsequent 
shaping . 

30 

The powders according to the invention are suitable in principle 
for formulations of all pharmaceutical, cosmetic or dietary 
active ingredients. It is particularly suitable for formulations 
of CNS-active substances, dihydropyridine derivatives, protease 
35 inhibitors, reverse transcriptase inhibitors, antimycotics or 
cytostatics. 

A particular advantage of the powders according to the invention 
is also that other liquid substances such as, for example, oils 
40 Coin be incorporated into the excipient in powder form and then 
lead, especially in the case of oil-soluble active ingredients, 
to an improvement in the bioavailability. 



45 
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Examples 
Example 1 

5 1,65 1 of a 20% strength aqueous solution (m/V) of Cremophor RH 
40 (product of the reaction of 1 mol of- hydrogenated castor oil 
with 45 mol of ethylene oxide) were stirred at room temperature 
into 5 1 of a 20% strength aqueous solution (m/V) of 
polyvinylpyrrolidone with a K value of 30 (Kollidon 30) . The 
10 solution resulting from this was then spray-dried to result in a 
fine powder. 

Example 2 

15 2 kg/h of a copolymer of 60% by weight of vinylpyrrolidone and 
40% by weight of vinyl acetate with a K value of 30 were metered 
by means of a weigher into a twin screw extruder (ZSK 30 Werner & 
Pfleiderer) . At the same time, molten Cremophor RH 40 was 
continuously metered into section 3 of the extruder by pump at a 

20 rate of 0.5 kg/h. The mixture was homogenized and plastified in 
the extruder and then calendered. 
Ten^eratures [^c] : 30 78 120 109 110 110 
Die t°C] : 103 
Vacuum: 80 mbar 

25 The calendered moldings were ground using a ring sieve mill from 
Retsch (2 mm sieve) . 

Tablet ing 

30 50% by weight of the resulting powder were compressed with 10% by 
weight of crospovidone, 10% by weight of Ca silicate, 8.5% by 
weight of microcrystalline cellulose, 20% by weight of 
cyclosporin, 0.5% by weight of Mg stearate and 1% by weight of 
Aerosil (highly dispersed silica) to give 500 mg tablets. 

35 

Example 3 

A copolymer of 60% by weight of vinylpyrrolidone and 40% by 
weight of vinyl acetate with a K value of 30 was metered at 

40 2 kg/h by means of a weigher into a twin screw extruder (ZSK 30 
Werner & Pfleiderer) . At the same time, molten Cremophor RH 40 
mixed with 20% by weight of corn oil was metered continuously 
into section 3 of the extruder by pump at a rate of 0.5 kg/h. The 
mixture was homogenized and plastified in the extruder and then 

45 calendered. The finished mixture contained: 
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80% by weight of Kollidon VA 64 (copovidon) 
16% by weight of Cremophor RH 40 

4% by weight of corn oil 
Temperatures [©C] : 30 70 115 105 105 105 
5 Die [OC] : 103 
Vacuiim: 80 mbar 
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We claim: 

1. An excipient in powder form for use in solid pharmaceutical 
5 presentations, comprising a pharmaceutically acceptable 

polymer and a liquid or semisolid solubilizing surface-active 
substance. 

2. An excipient as claimed in claim 1, comprising a 

10 surface-active substsuice with a drop point in the range from 

20 to 40'C. 

3. An excipient as claimed in either of claims 1 and 2, 
comprising a surface-active substance with an HLB of from 10 

15 to 15. 

4. An excipient as claimed in any of claims 1 to 3, coit^rising 
as pharmaceutically acceptable polymer a homo- or copolymer 
of N-vinylpyrrolidone. 

20 

5. An excipient as claimed in any of claims 1 to 4, comprising 
more than 10 and up to 70% by weight of the surface-active 
substance. 

25 6. An excipient as claimed in any of claims 1 to 5, comprising 
ethoxylated sorbitan fatty acid esters as surface-active 
sxibstances. 

7, An excipient as claimed in any of claims 1 to 6, comprising 
30 products of the reaction of ethylene oxide with castor oil, 

hydrogenated castor oil or with 12-hydroxystearic acid as 
surface-active substance, 

8, A process for producing excipients in powder form as claimed 
35 in any of claims 1 to 7, which comprises spray-drying a 

solution comprising the surface-active substance and the 
pharmaceutically acceptable polymer. 

9, A process for producing excipients as claimed in any of 

40 claims 1 to 7, which comprises processing the constituents to 

a homogeneous melt in an extruder, followed by shaping. 



45 



